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(54) Prosthetic with collagen for tissue repair 

(57) A prosthetic tor placement over a delect in tis- 
sue includes at least one collagen pad for placement on 
tissue surrounding tfie defect A patch is placeable over 
the detect and \hc collagen pad wherein the collagen 
pad. the patch and the tissue are adhoreablo to each 



other upon an application ol pressure and energy. Alter- 
natively, the prosthetic can consist of a patch with at 
least one collagen pad integrally formed with the patch 
Another alternative prosthetic includes a patch rtiado of 
collagen throughout. 
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Description 

FiQidand Background of the Invention 

[0001] ThG present invention rolnlcs, in general, to Ihc 
surqiCHi repair of tissue and more particularly lo a new 
Find useful method for repairing a defect in tissue such 
as an inguinal hernia and a novel prosthetic used in car- 
rying out the method. 

[0002] it IS oslabhshcd practice in the surgical field to 
repair defects in tissue, for instance, an inguinal hernia. 

through the use ol PROLENE''' mesh (manufactured 
andsoldby Ethicon. Inc. Somorville Now Jersey) Gen- 
erally the mesh is cut to a desired si/c tor placement 
over the inguinal hernia Once the si/ed mesh has been 
placed over the defect, the mesh is attached to the sur- 
rounding inguinal tissue using several known attach- 
ment moans 

[0003] Once the mesh is in place it is important thai 
the mesh serve as a barrier over the defect in order lo 
restrict the lower viscera in the patient's abdomen from 
protruding through the defect Accordingly it is essential 
that the attachment means used to secure the mesh to 
the inguinal tissue have an initial strength of several 
pounds of force in both the tensile and shear directions. 
Moioovor It IS important that the mesh remain in place 
for several days so that natural adhesions can form to 
ensure that the mesh is sufficiently anchored to the tis- 
sue. 

[0004] One common way of attaching the mesh to tis- 
sue is through the use of suture and needle. As would 
be expected the suturing technique for this procedure 
requires a groat deal of skill and is normally conducted 
by very experienced surgeons, especially for minimally 
invasive or laparoscopic procedures. Since the learning 
curve for laparoscopic suturing is extremely steep, 
many surgeons are slow to adopt this technique. 
[0005] In response to the challenges associated with 
suturing, other fastening techniques have evolved. Ac- 
cordingly. It is now common practice to use a surgical 
stapler such as the ENDOSCOPIC MULTI-FIRE STA- 
PLER"^, (manufactured and sold by Ethicon Endo-Sur- 
gery. Inc.. Cincinnatr Ohio). U.S. Patent No. 5,470.010 
(Rothfuss el at.) discloses a disposable, endoscopic sta- 
pler that is used to place a number of staples at various 
locations of the placed mesh in order to properly secure 
the mesh to the tissue Although the endoscopic stapler 
IS efficient and easy to use for a surgeon there is a cost 
issue associated with its use for this typo of procedure. 
[0006] In an effort to alleviate the costs associated 
with a disposable, multiple tire stapler, some surgeons 
prefer a re-usable, "single shot" stapler such as dis- 
closed in U S Patent No 5 246,156 (Rothfuss ct al ). 
Although there is a cost savings to the user, the proce- 
dure time is extended when using this type of stapler 
over the disposable, multiple fire stapler 
[0007] In addition to using surgical staplers to secure 
mesh to inguinal tissue to repair a hernia, other types of 



fasteners have been dcvclopod One of these fasteners 
IS a helical fastener such as disclosed in U S Patent No 
5.25S.000 (Gianturco) This type of fastener is also dis- 
closed in WO 96/03925 (Bolduc ot al ) However, al- 
though these typo of fasteners arc also easy to use and 
decioaso the procedure time cost is also an issue 
[0008] Up until now there is no known procedure and/ 
or device that allows for the repair of tissue detects such 
as an inguinal hernia, that is minimally invasive time 
W and cost effective and easy lo use. 

Summary of the Invention 

[0009] The present invention is a novel method for rc- 
'5 pairing a defect in tissue as well as a novel prosthetic 
used in facilitating the method. The method and pros- 
thetic according to the present invention is useful for var- 
ious types of surgical procedures and is particularly 
useful tor the repair of an inguinal hernia, 
20 [0010] A method according lo the present invention 
for repairing a defect in tissue sucfi as an inguinal her- 
nia, includes placing a prosthetic over a tissue defect 
and against the tissue surrounding the defect. Pressure 
and energy are then applied to the prosthetic to at least 
i'5 one location on the prosthetic and the surrounding tis- 
sue until the surrounding tissue and the prosthetic ad- 
hero to each other 

[0011] A prosthetic according to the present invention 
comprises throe embodiments A first embodiment of 

30 the prosthetic consists of two components The first 
component is a plurality of collagen patches which are 
placed on the tissue surrounding the tissue defect Any 
number of collagen pads may be utili/ed and their se- 
lection and placement is typically al the preference of 

^55 the surgeon After the collagen pads have been posi- 
tioned, a patch lypically made of PROLE NE^" mesh, is 
placed over the tissue defect and the collagen pads The 
combination of the collagen pads and the placed mesh 
patch form the prosthetic which is the first embodiment 

^0 according to the present invention As mentioned 
above, force and energy are applied to the patch over 
each collagen pad for anchoring to the tissue. 
[0012] A second embodiment of the prosthetic ac- 
cording to the present invention comprises a patch hav- 

45 ing a plurality ot collagen pads integrally formed with the 
patch The patch may consist of mesh fibers interwoven 
with the integrally formed collagen fibers of the collagen 
pads for forming a single one-piece prosthetic 
[0013] A third embodiment of a prosthetic according 

50 to the present invention comprises a patch which is 
placcablo over the tissue defect wherein the patch is 
made entirely of collagen material throughout. Accord- 
ingly alter the patch is placed over the tissue defect and 
against sui rounding tissue, the surgeon has the option 

55 to apply fofce anci energy al any desired location of the 
prosthetic in order to cross-link the fibers of the patch 
with the tiners of ttto tissue. 

[0014] Witfi respect lo all throe embodiments of the 
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prosthetic Hccording to the present invention once the 
ptosthclic IS placed on the tissue surrounding the tissue 
defect, pressure and energy arc applied to the prosthet- 
ic rtnd the tissue surrounding the defect in order to break 
down the mochanical bonds of both the prosthetic and 
the tissue for forrTiirig new cross-linking of the respective 
fibers Accordingly, the prosthetic and the tissue adhere 
to each other arid the piosthetic is tixcdly anchored in 
the tissue aaround and covering the tissue defect in or- 
der to provide an effective barrier at the tissue defect 
[0015] As it can bo well appreciated and understood 
the novel mothod and prosthetics according to the 
present irwontion is applicable to many surgical proce- 
dures and more particularly, to a hernia repair surgical 
procedure for repairing a defect in the tissue of the in- 
guinal anatonny or inguinal hernia. 
[0016] It IS an object of the present invention to pro- 
vide a method for repairing a defect in tissue that is min- 
imally invasive time and cost offoctivo and easy to use 
[001 7J It is another object of the present invention to 
provide a method for repairing an inguinal hernia that is 
mtnimatiy invasive, time and cost etiective and easy to 
use 

[0018] It IS another object of the present invention to 
provide prosthetic for facilitating the repair of tissue 
dofoctslhat is minimally invasive, tirnoandcost effective 
and easy to use 

[0019] It is another object of the present invention to 
provide a prosthetic for repairing an inguinal hernia that 
is minimally invasive, time and cost effective and easy 

to use 

[0020] The various features of novelty which charac- 
terize the invention are pointed out with particularity in 
the claims annexed to and forming a part of the disclo- 
sure For a better understanding of the invention, its op- 
orating advantages and specific ob)ccls attained by its 
uses, reference is made to the accompanying drawings 
and descriptive matter in which the preforrcd embodi- 
ments of the invention are illustrated 

Brief Description of the Drawings 

[0021] The novel fcalurcsof the invention are set forth 
with particularity in the appended claims The invention 
Itself, however both as to organi/ation and methods of 
operation, together with further objects and advantages 

thereof may best be understood by reference to the fol- 
lowing description taken in conjunction with the accom- 
panying drawings in which 

Fig 1 is a fragmentary perspective view of the lower 

abdomen particularly the left inguinal anatomy hav- 
ing a defect in the inguinal floor. 

Fig 2 IS a fragmentary poispoctiveviewol the lower 
abdomen of Fig t illustrating the placement of col- 
lagen pads in preparation for repair of the defect in 
accordance with the present invention. 



Fig 3 IS a fragmentary perspective view of Fig 2 
Illustrating the placement of a mesh patch over the 
collagen pads for securing to tissue through the use 
of an energy delivery device in accordance with the 
5 present invention. 

Fig 4 is a fragmentary perspective view of an alter- 
nate embodiment ol a hernia prosthetic according 
to the present invention wherein the mesh patch is 
?o provided with integral pads of collagen, and 

Fig. 5 IS a fragmentary pcrspoctivo viev; of another 
altorna'G cmbodimontof a hornia prosthetic accord- 
ing to the present invention wherein the prosthetic 
is made of collagen 

Description of the Preferred Fmbodimonts 

[0022] The present invonlion pertains lo the repair of 
defects in tissue and includes a novel method tor repair- 
ing tissue defects as well as a novel prosthetic used in 
taciiitating the repair. 

[0023] By way of example, the present invention is il- 
lustrated and descnbed in conjunction with a repair of 
-5 an inguinal hornia However, it should be understood that 

the piosont invention is applicable to various other sur- 
gical procedures that require the repair of defects in tis- 
sue 

00 The Anatomy 

[0024] Referring now to Fig 1 . one typical application 

of the present invention is a repair of a defect 45 such 
as an inguinal hernia located in inguinal tissue 40 such 
35 as the inguinal floor The delicate anatomical structures 
of the left inguinal anatomy of a human patient are illus- 
trated in order to particularly point out the usefulness of 
the present invention 

[0025] Generally the inguinal hernia 45 is accessible 

40 through abdominal muscle 20 As can bo well appreci- 
ated an extremely sensitive network of vessels and 
nerves exist in the area of a typical inguinal hornia 45 
which requires a surgeon to conduct a hernia repair with 
great skill and caution 

45 [0026] For instance, in the transverse abdominis 
aponeurosis 24 an internal ring 26 permits gastric ves- 
sels 30 and V as deferens 33 to extend therethrough 
over an edge of inguinal ligament 28 Femoral canal 34 
IS located near Cooper's ligament 22 and contains ex- 

50 ternal iliac vessels 36 and inferior epigastric vessels 36 
[0027] In many cases the edge of the inguinal liga- 
ment 28 and Cooper's ligament 22 serve as anatomical 
landmarks and support structures for supporting surgi- 
cal fasteners such as those mentioned previously The 

S5 area containing the external iliac vessels 36 and the V 
as deferens 33 is commonly known to surgeons as "the 
Triangle of Doom" Accordingly, it is critical that the sur- 
geon avoid injuring any of these vessels dcscribca 
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above and cxtrcmo care must be taken when pcrlorm- 
ing dissection, suturing or slapling within this high 

The Dgvicgs 

[0028] Figs. 2 - 5 illustralo thioo cmbodinncnts of a 
prosthetic according to the piosont invention that are 
used to enable a novel surgical procedure. 
[0029] Fig 2 shows a plurality of collagen pads 60 
which can bo si/cd at the prctcrcncc of Ihc surgeon prior 
to placement aiound the defect 45 on surrounding tissue 
such as Cooper's ligament 22 the edge of the inguinal 
ligament 26 the inguinal floor 40. etc. 
[0030] As illustrated in hig 3 the collagen pads 60 
arc designed to interface with tissue surrounding the tis- 
sue defect 45 and a patch 55 to form a two-piece pros- 
thetic 52 The patch 55 may consist of any desired con- 
liguration structure or mHtonal Howovor the patch 55 
IS preferably made of PROLENE"'^ (a known polymer 
made up of libers) and preferably configured as mesh 
It IS within the training and connfort /one for surgeons to 
use the PROLENE"*' mesh patch 55 since the patch 55 
IS easily sized, such as providing a side slot 57. for ac- 
commodating the gastric vessels 30 and the Vas dofo- 
rons 33 

[0031] As Illustrated iho patch 55 is placcabic over 
the defect 45 and the collagen pads 60 for providing a 
sufficient barrier to internal viscera (not shown) of the 
abdomen which would otherwise have a tendency to 
protrude through the defect 45 and cause the patient a 
great deal of pain and discomfort 
[0032] The pads 60 are strips of material or mesh 
made of collagen fiber which arc constructed of cither 
man-iTiade or natural collagen fibers The fibers of the 
collagen pads 60 arc made of long polymer chains that 
are bundled together through cross-linking to form fib- 
ers One type of collagen that has been found to bo use- 
ful for the pads 60 is glutaraldehyde cross-linked bovine 
pericardium (PER! STRIPS''^ manufactured and sold 
by BioVascular, Inc.) This material is rich in collagen 
and particularly useful in the present invention. 
[0033] Moreover as is well known, collagen makes up 
the structural support of the extracellular matrix in most 
human tissue and also consists of polymer fibers. 
[0034] When energy is applied to all of these fibers 
the cross-links are broken and the fibers become 
"frayed" on their ends The term "energy" refers lo the 
application of either radio frequency (RF) electricity, ul- 
trasound (acouslic/mochanical) energy, laser (coherent 
light) energy, ultraviolet light (electro-nnagnetic) energy, 
microwave (clcctro-magnotic) energy white light (non- 
coherent light) energy or the like or any combinations of 
the above. 

[0035] When pressure or force is used to apply the 
collagen pads 60 to other polymer or tissue surfaces, c 
g the patch 55 and the tissue, those frayed ends are 
brought into intimate contact with the polymer chains 
that make up these other surfaces The term "pressure" 



refers to the application of a force applied by any type 
of instrumerit or object to the collagen pads 60 arid the 
patch 55 over the cross sectional area of the contact 
surface of these instruments or objocts 

5 [0036] The frayed fiber ends ol the collagen pads 50 
then locross-link with the polyrner chains of the patch 
55 and the tissue duo to their close proximity !o each 
other This cross linking between chains forms a mo 
chanical bond of sufficient strength to hold the collagen 
pads 60 to both the polymer mesh patch 55 and to the 
tissue surrounding the defect 45 Accoidingly. the colla- 
gen pads 60 and patch 55 become mechanically linked 
Of bonded loany object that has sutticiont polyiTior piop- 
crtics to form a new cross-link, (i e most human tissue) 

'5 Accordingly upon applying energy and pressure lo the 
collagen pads 60 the patch 55 and the tissue they ad- 
here to each other thereby anchoring or fixating the 
prosthetic 5? to the tissue This makes choice of place- 
ment of the prosthetic 52 easy since it can bo attached 

■■0 to most structures in Iho aiea of the defect 45 wihoul 
causing any sub- surface damage to the delicate ana- 
tomical structures. In addition the collagen thai makes 
up the pads 60 will be replaced over time by human con- 
nective tissue making this aspect of the prosthetic 52 

25 Hbsoibablo 

[0037] Fig 4 illustrates a second embodiment of a 
prosthetic 70 according to the present invention The 
prosthetic 70 includes a patch 72 similar to the mesh 
patch 55 (Fig 3) described above However, the patch 

30 72 includes a plurality of collagen pads 75 that are inte- 
grally formed in the patch 72. The collagen pads 75 are 
interwoven and./'or integrally combined with the mesh 
fibers of the patch 72. It is also envisioned that the col- 
lagen pad 75 may consist of one or more collagen 

35 strands or elongated fibers that are integrally woven with 
the fibers of the mesh patch 55. e.g. PROLE NE^^^ fibers, 
in an alternating pattern or other desired pattern. The 
prosthetic 70 also has the ability to be sized to any di- 
mension or configuration desired by the surgeon and 

40 has the ability to permit a side slot 77 to be cut into the 
patch 72 for accommodating delicate vessel structures 
or the like 

[0038] Fig 5 illustrates a third embodiment of a pros- 
thetic SO, according to the present invention, which is a 
■iS patch 82 comprising collagen material throughout 
Again, the collagen patch B2issi/ed and configured ac- 
cording lo preference and accommodates a side slot 67 
it the surgeon desires this feature 

so The Method 

[0039] Although the present invention is applicable lo 
various surgical procedures involving the curing or re- 
pairing of tissue defects the method according to the 
55 present invention IS illustrated in Figs 2-5 in accordance 
with the repair of an inguinal hernia 45 located in the left 
inguinal region of a human patient 
[0040] As best shown m Fig 2 in repairing a tissue 
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defect 45. the surgeon accesses the detect 45 with cau- 
tion and carefully identifies the anHtomical stiuclures 
and landmarks as well as the tissue surrounding the de- 
fect 45 such as the inguinal floor 40 aponouiosis 24 
Cooper's ligamenl 22 etc Additionally it any internal 
viscera had extended through the defect 45. the sur- 
qoon qenlly moves the visceia back through the defect 
45 and into the abdominal cavity The surgeon then de- 
ter mines the location for placement of the collagen pads 
60 on the tissue surrounding the detect 45 The collagen 
pads 60 aio placed on the tissue around the defect 45 
using an instrument 50 such as standard forceps or 
laparoscopic graspers if the repair is being conducted 
with the aid of an endoscope as pail of laparoscopic pro- 
cedure 

[0041] At the surgeon's prefcicnco. the surgeon may 
use one or several collagen pads 60 for strategic place- 
ment on the tissue surrounding the defect 45. Addition- 
ally the suigeofi may opt to customize the sizo and con- 
figuration of each collagen pad 60 to lake into account 
the unique anatomical structures encountered Foi in- 
stance, a corner of one of the collagen pads 60 may bo 
removed for accommodating the external iliac vessels 
36 

[0042] After pre-posilioning the collagen pads 60. the 
suigeon introduces Iho patch 55 into the surgical site at 
the defect 45 as shown in Fig 3 The patch 55 which 
may be standard PROLE NE^'^' mesh is sized and con- 
figured, for a customized tit at the site and is placed over 
the defect 45 and each collagen pad 60 Again standard 
forceps 50 are used to introduce and place the mesh 
patch 55 The side slot 57 is used to accommodate ves- 
sel structures 30 and 33 in a safe and convenient man- 
ner Accordingly the gastric vessels 30 and the Vas def- 
erens 33 are positioned in the side slot 57 and surround- 
ed by the romaindor of the mesh patch 55. 
[0043] Once the patch 55 is placed over the defect 45 
and the collagen pads 60, an energy-based device 100. 
such as an RF olectrosurgical dovico, is placed on the 
patch directly over each collagen pad 60 in order to form 
the prosthetic 52 The energy device 100 is then used 
to apply force and energy to the patch 55 and the pads 
60 sufticicnt enough to denature or break the mechan- 
ical bonds of tho patch 55, the collagen pads 60 and the 
tissue As mentioned above new cross-linking occurs 
between the tissue, the collagen pads 60 and tho patch 
55 to ensure that the tissue and the prosthetic 52 adhere 
to each other With newly formed cross-linking o( the fib- 
ers of tho prosthetic 52. o g. the collagen pads 60 and 
the patch 55 and tho tissue surrounding tho defect 45 
the prosthetic 52 is anchored over the defect 45 and fix- 
edly attached to the surrounding tissue Accordingly a 
sufficient barrier is provided to the defect 45 and internal 
viscera are prevented from entering through the defect 
45 

[0044] II can also bo appreciated that tho prosthetic 
70 (Fig 4) and prosthetic 50 (Fig 5) are used in a similar 
mannoi to that described above. When utili/mg the 



prosthetic 70 with integrally formed collagen pads 75 m 
the mesh patch 72 the surgeon performs a single place- 
ment stop for the prosthetic 70 by placing the prosthetic 
70 over the tissue defect 45 as opposed to the two step 

5 plricemcnt stop with the prosthetic 52 (Fiqs 2 and 3) 
outlined above Moreover, in utilizing Ihc prosthetic 70. 
the suigoon may optionally utili/o any number of tho in- 
tegrally-formed collagen pads 75 for adhering the pros- 
thetic /O to tho tissue. 

10 [0045] Additionally, the prosthetic eO (Fig 5) IS anoth- 
er convenient device for facilitating the lepaii of the de- 
fect 45 boCrSusG It allows tho surqt^on to scIgcI any de- 
sired location on the prosthetic 60 ilsolf to apply the force 
and enofqy for to anchorinc) the piosthotic ?0 lo ttic tis- 

'5 sue because tho patch 32 itself is made of collagen ma 
terial throughoul 

[0046] While preferred embodiments of tho present 
invention have been shown and described heroin it will 

be obvious to those skilled in tho art that such ombodi- 
~o monts arc provided by way ot example only. Numerous 
variations, changes dticJ substitutions will now occur to 
those skilled in tho art without departing from the inven- 
tion. Accordingly it is intended that the invention bo lim- 
ited only by tho spirit and scope of tho appended claims 

Claims 

1. A prosthetic for placement over a defect in tissue 
30 comprising 

at least one collagen pad for placement on tis- 
sue surrounding said defect and 
a patch placcabic over said defect and said al 
35 least one collagen pad. wherein said at least 

one collagen pad. said patch and said tissue 
are adhoreable to each other upon an applica- 
tion of pressure and energy 

■*o 2. The prosthetic according to Claim 1 , including a plu- 
rality of collagen pads for placement on tissue sur- 
rounding said defect 

3. ThQ prosthetic according to Claim 2. wherein said 
■^5 patch is mesh. 

4. The prosthetic according to Claim 3, wherein said 
patch IS made of PROLENE^^ 

so 5. A prosthetic for placement over a defect in tissue 
comprising. 

a patch; and 

at least one collagen pad integrally formed with 

55 said patch 

6. The prosthetic according to Claim 5 including a plu- 
rality of collagen pads ifilegrally foimod with said 
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patch 

7. The prosthetic according to ClHim 6 wherein said 

patch IS rncsh 

5 

8. The prosthetic according to Clairn 7 wherein said 
patch IS made of PROLENE'" 

9. A prosthetic for placement ovoi a defect in tissue 
comprising 

a patch placeablo over said defect said patch 
being made of collagen, wherein said patch is 
adhereable to said tissue upon an application 
of pressure and energy to said patch 
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FIG. 2 
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